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FUNCTION AVDC BVDC CVDC_ JUMPERS 
OFF 
OUT 1 (AK 20) 6 22/67/90 4.5 A-IC+, A+/B- 
OUT2(GREBE MU-1) 6 22/90 4.5  — A-IC+, At/B- 
OUT 3(RADIOLA III) 1.5 45 4.5 A-IC+, A+/B- 
OUT 4 (SHOWERS 20) 6 45/90 3 A-IB-IC+ 
OUT 5 (SPARE) 
OUT 6 (SPARE) 
WIPER 
POS 1 
POS 2 
A - FILAMENT POS 3 
B - PLATE POS 4 
C - BIAS | POS 5 
POS 6 
POS 7 


CABLE 


PIN 1 


A-/C+ 


A-/C+ 


A-/C+ 


A-/B-/C+ 


POLE 1 


ARBE A-/C+ 
N/C 
OUT 1 PIN 1 
OUT 2 PIN 1 
OUT 3 PIN 1 
OUT 4 PIN 1 
OUT 5 PIN 1 
OUT 6 PIN 1 


CABLE 
PIN 2 


A+/B- 


A+/B- 


A+/B- 


POLE 2 


ARBE A+ 
N/C 
OUT 1 PIN 2 
OUT 2 PIN 2 
OUT 3 PIN 2 
OUT 4 PIN 2 
OUT 5 PIN 2 
OUT 6 PIN 2 
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From: "david ellers" <dadellers@yahoo.com> 
To: <antiquewirelessassociation@yahoogroups.com> 


Sent: Thursday, January 31, 2008 7:52 PM 
Subject: Re: [AWA] Anylite Electric Company 
Hello Gary: 


01As can take up to 135 volts on the plate 

but they really don't like it. Best results is 90 
volts. If you stay with using 01As for all the 
tubes you can tie C- to A- which gives you the 
needed bias voltage for the audio stages. Tie C+ 
to A+ also. Now you can go with another tube in 
the last audio stage. A 171A (71A) or a 112A can 
be used. Then you can use the C+ C- and hook that 
up to the C connections on your power supply. 
I have the same power supply kit as you 

have. Mine is 15 years old now and still going 
strong. I did two things to mine though that 
improved it. I put a bigger heat sink on the 
transistor that is your A voltages. Then I put in 
a better varible resistor in the A voltage 

circuit so it is easier to adjust. 

Now getting back to the 01As you can see if 
they are glowing even if they are mostly cloudy 
or silvered. The cloudyness or silvering is less 
down along the edge of the glass and the bakelite 
socket. You will see a dull glow if you are in a 
low light area or a dark room with the set on. 
The reason why the tubes are clouded or 
coated with silver on a lot of 01As is that the 
getters inside the tube were not all that great 

in stopping the excessive flow of electrons 
passing from the filliments through the grid to 
the plate. Thus they coated the glass of the 
tube. Tubes with good getters the glass would 
remain clear. I hope that all your tubes turn out 
good. Keep in touch n your progress. Dave 


Looking for last minute shopping deals? 
Find them fast with Yahoo! Search. http://tools.search.yahoo.com/newsearch/ 


category.php?category=shopping 


n eo 


Messages in this topic (7) Reply (via web post) | Start a new topic 


Messages | Files | Photos | Links | Database | Polls | Members | Calendar 


Questions or comments on any subject relating 
to radio history, radio collecting, buying and selling of radios or radio parts, radio collector 
clubs and radio collector events are welcome. 


Visit the AWA web page at: http://www. antiquewireless.org 


RECENT ACTIVITY 
New Members 
New Photos 
Visit Your Group 


Yahoo! Finance 
It's Now Personal 
Guides, news, 
advice & more. 


Sell Online 

Start selling with 
our award-winning 
e-commerce tools. 


Ads on Yahoo! 
Learn more now. 
Reach customers 
searching for you. 


2/8/2008 


A2 A3 A4 A5 A6 A7 A8 AQ A10 A111 


Al 


B2 B3 B4 B5 B6 B7 BS BO B10.4) Bla 


B1 


Page 1 of 2 


From: "david ellers" <dadellers@yahoo.com> 
To: <antiquewirelessassociation@yahoogroups.com> 


Sent: Thursday, January 31, 2008 7:52 PM 
Subject: Re: [AWA] Anylite Electric Company 
Hello Gary: 


o1As can take up to 135 volts on the plate 

but they really don't like it. Best results is 90 
volts. If you stay with using 01As for all the 
tubes you can tie C- to A- which gives you the 
needed bias voltage for the audio stages. Tie C+ 
to A+ also. Now you can go with another tube in 
the last audio stage. A 171A (71A) ora 112A can 
be used. Then you can use the C+ C- and hook that 
up to the C connections on your power supply. 
I have the same power supply kit as you 

have. Mine is 15 years old now and still going 
strong. I did two things to mine though that 
improved it. I put a bigger heat sink on the 
transistor that is your A voltages. Then I put in 
a better varible resistor in the A voltage 

circuit so it is easier to adjust. 

Now getting back to the 01As you can see if 
they are glowing even if they are mostly cloudy 
or silvered. The cloudyness or silvering is less 
down along the edge of the glass and the bakelite 
socket. You will see a dull glow if you are ina 
low light area or a dark room with the set on. 
The reason why the tubes are clouded or 

coated with silver on a lot of 01As is that the 
getters inside the tube were not all that great 

in stopping the excessive flow of electrons 
passing from the filliments through the grid to 
the plate. Thus they coated the glass of the 
tube. Tubes with good getters the glass would 
remain clear. I hope that all your tubes turn out 
good. Keep in touch n your progress. Dave 


Jou So SOS eee ee ee a oa ae ll 


Looking for last minute shopping deals? 
Find them fast with Yahoo! Search. http://tools.search.yahoo.com /newsearch/ 
category.php?category=shopping 


* Pe 
reveveceeees” nevcon* wwowne womncenneeneceren, 


Messages in this topic (7) Reply (via web post) | Start a new topic 


Messages | Files | Photos | Links | Database | Polls | Members | Calendar 


Questions or comments on any subject relating 
to radio history, radio collecting, buying and selling of radios or radio parts, radio collector 
clubs and radio collector events are welcome. 


Visit the AWA web page at: http://www.antiquewireless.org 


RECENT ACTIVITY 
New Members 
New Photos 
Visit Your Group 


Yahoo! Finance 
It's Now Personal 
Guides, news, 
advice & more. 


Sell Online 

Start selling with 
our award-winning 
e-commerce tools. 


Ads on Yahoo! 
Learn more now. 
Reach customers 
searching for you. 


2/8/2008 


; et 
a oF. TY Py ,) 

, . 
. ate: ray £ aay a 


Ronee taceer 3 fer 


y 
Ce 
~ - 
* 
* 


eae mone cate gbatotebed> 
Ae: . Pie > eae mice, By TIONS RIS 
at . wet ° 2. Ag Ma s4 ¥ Bus | heysucet | 

eR. ¢" ; R {oe RCRD NS Sst AWA 


|. we I¥TITOR THAD i eek he ae 
x Ra x 3 ; AK ‘ Ne , hy ee as Vee oe ibe ti 2a 
’ oe healt ae le PA og a alleen vi Seed fis $ 
nag’ % sf .- MA F : a GET the dace abiro stad d hs CBee 
Se techs eat a ay tres ; add ner nergy dole ote 
. iv , a : iw aR i : 7 ha Py +: vit poets judas ort wis a : 
a A ’ OU ena f ‘i . "Dodd guabtayiee, Aan w ony stabs & 


Be ee b tee , tg | gone AS ay scat Aira # 
3, ary otk ‘i 2 - - 2 i a Z 7 wy . oxi peié - el cM | ues wt 
a ‘ a AWS At ay wae y i a Le ¥ Sylar NOMSION ne heicaiope 


F : tT a ee dusts) 4n, ae. nay at dal WitTqiy rand rAd 
eas ie: » av PARE tee 2 he ae 5 et getty woe hic He C # 
oh ie Mee” ‘ ert o tab ducal crihins OF eat tpl 
; | Wea? oe i, A‘ a ee a 3 nee ditoe taal ad ag t 2 
“ MSwWs BIO | aes hela aa iid f geatl cones Head Ag atau . 
Bo Roy OTe RA REL: 7 (oar igor « A oth ahctees dhclient oe 
Hp. eh ase | | : ‘ib ci 
' “ . | “a Nga "Sa AS ty AP “Me . 
: Be . A, ES Piel | row §: ve } S18 ie) haw 
e : = ca ue, IiSGH | 7 : : : of ety, are $e) seman aye eh 
at, OM, DENTE USS ot alilgsard af & ote o@ MAb 
E . RSs yosewing 4 na nit. ote ieee we ate 
oe Ne eth et Maia Ah Bree 9 no 00 Ble cia bait 
ne 7 . R a x) evi ret ee ved 
ie, we ; ! “+ : ; Sid inh gti ty ty jn 
ie ‘a reg fe 40itn son 27am cigs ayy t 
egtiytens to bee S\ isk CLES Jae 
Sitesi | _ bo Ling erty Agponcit ate odd eg 
: | | | es Ro had ees 
ae, e.” | . uo sadly silt wists Socged ines 
2 ae ; Fe = ; ! tus. tie? Ascher tino ia. wil i qeaet Fone 
Tha . | ! | ' al 2eriROy WINE mot, ie 
‘ ‘ £ ; a 
1 ae 5 | - ——-= honed aA AER MERLE G00 6 ie 
ed ; ae Pr  _Selsab geiqavatg stnaide be 
V Sea Ss MEP tcl TE. ANT: Ea oe date dryeve abe (Lal tieaa’ eee g Sik 
Sa oy ) , | : |. 9 aiadhitpagagems 
nur , tes Nentak / : 4 : J ; iE 
os <j iv F Sekt as th! 
‘ a 7 ee : . Deas 
We te Cae. eT in Vili 
Thats 3 eS a ; Micod wort a fupt@ | (i809 dew iv) Wine + ah 
a uae ee es . *\ ae ; bbs ME thet 2 am vir 


ecuates | mide | ioe) staiaaatl | Sekt 


. i. 
he at 


2 hey 


BYSo EME IZEMmEa Wie DGB 


A STRUCTURED APPROACH 
TO FIXING UP THOSE NICE OLD RADIOS 
Repairing a Midget Four-Tube Radio—The Arvin Model 444AH 


vin, a subsidiary of Noblitt-Sparks In- 

dustries of Columbus, Indiana, made a lot 

of radios in a wide variety of styles. They 
started in the early 1930s and continued through 
the late 1950s. Included in the product line was a 
series of small, low-cost, four-tube personal ra- 
dios intended for receiving local stations. The de- 
sign was a condensed (minus the 
12SK7 IF tube and associated trans- 
former) version of the classic All 
American Five. 

The sets used octal tubes and 
were manufactured from 1939 
through 1950. A unique feature of 
many of these little radios was the 
cabinet—fabricated out of a single 
piece of steel by a deep-drawing 
process. This technique was pio- 
neered by the auto industry in the 
late 1920s; and one of the first radio 
manufacturers to use it was Atwater 
Kent. 

These radios were offered in a va- i 


MI HI ) 
riety of configurations, and were The Arvin after restoration. Note hank of antenna wire (see 


least a basic knowledge of making an old radio 
work. Assuming that the project is chosen care- 
fully and isn’t a basket case, the repairing that we 
do is pretty basic stuff. We get the diagram and 
do the preliminary paper work, we make sure the 
tubes are working, and then we start checking the 
power and audio stages. 


Hi 


also marketed by Sears under the schematic). The wire was to be tossed out a window or perhaps 
Silvertone label. I have a Silvertone run under a rug. 


version as well. Except for the Sil- 
vertone logo and a slightly different louver de- 
sign, it is identical to my Arvin. The circuit and 
the physical layout are the same. One noteworthy 
variation of this radio is the circa 1950 Arvin 
Model 441T, otherwise known as the Hopalong 
Cassidy radio. The price guide I have, now some 
two years old, lists this rare radio at $550-610. 

When I purchased this little set at the 2006 
AWA Conference flea market, it did work, after 
a fashion—picking up just one local station. The 
general appearance was good, and while the 
knobs were broken, it still had most of the origi- 
nal components. I considered it to be a good can- 
didate for restoration. 

Though this series of articles was originally 
intended for newcomers to our hobby, I presup- 
pose that by now the reader has acquired at the 


Invariably the filters are shot and new fresh ca- 
pacitors must be installed. The by-passes in the 
high-voltage circuits and the audio coupling ca- 
pacitors are next, and usually should be replaced. 
By this time you should be getting, at the very 
least, noise from the speaker, and the high voltage 
should be stable and close to published values. 

The rest of the job is straightforward and has, 
for the most part, been commented on in previous 
columns. Be sure to check everything on these lit- 
tle AC-DC radios; as even one bad component 
can kill the set’s performance. This includes re- 
sistors, which often have aged to a significantly 
higher value than the acceptable 20% tolerance. 

The only operation we have not discussed is 
alignment, which on these little radios is rela- 


_ tively simple. The IF frequency is given on the di- 
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Schematic of the Arvin 4444H 


agram, and the IF transformer(s) may need to be 
touched up. However, restorers often find that 
the IF and the RF adjustments do not need to be 
touched, as long as they have been left alone in 
the past. 

The writer hopes that readers are also con- 
sulting other publications. I continue to recom- 
mend Ed Romney’s book, Fixing up Nice Old 
Radios! Self-published by the author, it is avail- 
able from antique radio parts dealers and through 
antique radio publications such as Antique Radio 
Classified. The book contains a wealth of practi- 
cal information. 

There is nothing really unusual about the cir- 
cuit, except that it is a minimal design, using the 
least number of parts to make it work. As men- 
tioned, it is a personal radio, intended for recep- 
tion of local stations 

SPECIAL NOTE: This is an AC-DC radio 
and as such can be dangerous to work on, even 
more so because of the metal cabinet. 

Look at the diagram and note that the grounds 
are all made to a common bus (see the heavy 
line) rather than to the chassis. This “floating 
ground” is a protection from electric shock. It 
isolates the a.c. line from the chassis and cabinet. 
However, the common bus is connected to the 
chassis and cabinet by a 330K resistor (R5), by- 
passed with a 0.05 uF capacitor (C4). While the 
original designers obviously didn’t think so, I 
consider this a potentially dangerous situation. 
The use of a small isolation transformer will re- 
move the threat. 

A previous owner had replaced the multiple 
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three-section electrolytic capacitor with individ- 
ual components. All six original paper by-pass 
capacitors. were in bad shape and had to be re- 
placed. I customarily use small disk ceramics, 
except in the case of the audio circuits, where it 
is recommended that wound capacitors be used. 
I also located several resistors that were too high 
in value, way out of spec, and these were also re- 
placed. 

One unusual component that we have not 
commented on previously is thé flexible wire- 


wound 47-ohm resistor used to drop the filament 


voltage, substituting for the missing 12SK7 IF 
tube. You can spot it by how it is wired into the 
filament circuit. 

This is a good time to repeat a technique for 
replacing resistors and capacitors in a radio. 
Simply cut the leads attaching to the old compo- 
nent, tin them, and bend them into hooks. Then 
do the same with the leads from the new compo- 
nent, Fasten and solder the hooks together, and 
the job is done—without disturbing the other 
components which may be fastened to the same 
tie point. 

Another reminder. It is easy to make a wiring 
error, and it is best to take some extra time to 
check and double-check carefully as you pro- 
ceed. It is far better to do the job right the first 
time rather than having to troubleshoot your 
work later. 


More On the Mystery Airport Receiver 


Frank Lotito, K3DZ, has commented on the 
(continued on page 54) 
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SYLVANIA PANEL LAMPS 

A complete line of Sylvania Panel Lamps, especially designed 
for radio dials, tuning meters, flash-tuning arrangements, and 
the like, is now available. A market for some types of these 
lamps will also be found in flashlights, parking lights, autc 
a. panel boards, record players, pin-ball machines, and wherevei 
“@ ©) «a miniature lamp of this style is required. 

The early types of panel lamps were used primarily as on 
or-off indicators in radio receivers. Present-day panel lamp: 
must be constructed to withstand speaker vibrations, hav: 
noise-free operation, current drain within the required limi 
(particularly when used in ac-de receivers and battery re 
ceivers), and to provide shadowless illumination. Sylvania radi 
panel lamps have been constructed for all these requirements 

The replacement of panel lamps should be made with lamp 
having the same type number. This is particularly true in tun 
ing meters, battery, and ac-de receiver replacements. Sylvani 
Type S47 is the same as other lamps marked 40A. Lamp 
marked 49A may be replaced with Sylvania Type S49. Typ 
S$292'is mainly for use in 2.5 volt receivers where the lin 
voltage is high and when regular 2.5 volt lamps will not giv 
satisfactory life. ; 

The filament wires of all standard panel lamps are mounte 
through a small colored glass bead located above the bulb pres: 
If the markings on the lamp to be replaced are not legible, th 
bead color may be used as identification, since the color identi 
fies the lamp type. The bead color of each lamp is shown in th 
tabulated data below, and it will be noted that in some case 
the bead colors identify more than one particular type of lam} 
In these cases other means. of identification will -be require: 
such as comparison of bulb, base, and circuit voltage. 


PES—Cont. 


Bayonet| Radio Dials and 


BASE DIAGRAMS FOR SELDOM ENCOUNTERED TY 


Tuning Meters 

T-3% Bayonet| Radio Dials and | 

Z Tuning Meters 
“Sas | 3.2 | 3.2 | 0.35 | T-3% | Bayonet| Radio Dials | S4! 
“es |63|0.25|Biue | T-3%|Screw | Radio Dialsand| Sé 

Tuning Meters 
i T-3%4 Bayonet Radio Dials 34’ 
"gas | 2.0 | 2.0 | 0.06 | Pi T-3% | Serew | Battery Set Dials| 84: 
“2.0 | 2.0 | 0.06 T-31% | Bayonet| Battery Set Dials Ex 
“s50 | 68 | 7.5 | 0.20 | White | G-334 | Serew pute Sets | 85 
‘ea [oa |r [00 wae | Go| Been) _acaes, | & 
“s55 | 6-8 | 6.5 | 0.40 G-4 4 | Bayonet Panes tishts C85 
er | Sa es ee ~ 
ee ee | 


T-314 | Bayonet 


ef a fa | a |S 


Screw 


7 —-$1455a]18.0 |18.0 | 0.25 Bayonet| Coin Machines | S14 


Desist eeu (Ib scr USE reices Buc BuLaeEaD Our aenOuUm ese smNtnen urea orien a wae Ara Kaeo 2) 
*Sylvania Types S47 and S49 are interchangeable with Types 404 and <¢ 
respectively, in other brands. 
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Antique Tube Equivalents 


Oftentimes I see postings in the radio newsgroups from people that are not sure if, for example, the globe type 
CX301A is equivalent to the generic type '01A. The short answer is "Yes". Before about 1932, three digit 
numbers were assigned to receiving types, and in some cases, the first digit signified the company. RCA's 
numbers were "200" numbers, and most small companies defaulted to these. As far as the other major players, 
Cunningham used "300" numbers, DeForest and Sparton used "400" numbers, and Arcturus used "100" 
numbers. Below is a table summarizing the equivalents, along with giving equivalents for some peculiar lettered 
types. Note that none of the Western Electric types with similar numbers are equivalent to these standard types 
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Replacing Defective Resistance Line 
| Cords 


From Colorado Radio Collector's "The Flash!!" 
Larry Weide ) 4/93 


< Hi...all you CRCers! This month I'd like to write about a subject that 
will likely be of interest to collectors who restore low end 1930 
radios - the substitution for defective resistance line cords. To begin 
with, I want to thank Dick Hagrman and his brother Ray for much 
of the information in this article. In particular, I want to thank them 
for all the empirical work they did to distill their substitution 
technique down to a simple procedure and a few component values. 


During the 2nd decade of commercially available radios the cost of 
owning a receiver began to drop dramatically. One reason of course 
was that by the beginning of the "Thirties" mass production and 
volume selling was in full swing. At the same time however, cheaper 
methods of construction were also being implemented. One of these 
cost reduction methods was the elimination of the AC power 
transformer - the most expensive, largest and heaviest component on 
a radio chassis. 


Most of us are familiar with the common method of transformer-less 
operation. The B+, or "plate" voltage is derived directly from the 
rectified and filtered AC line voltage. At the same time, the filaments 
of the tubes are supplied with the proper voltage by placing them in 
series with the input AC line voltage. It turns out however that, 
during the early years of this filament supply technique, the 
available tubes, setup in typical arrangements, could not by 
themselves handle the entire AC input line voltage. Examine Fig. 1 
to see how the tube filaments were arranged with a resistor to 
properly distribute the voltage among the tubes. 
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To wetiier 


raguare: | 


The resistance value of each tube filament, and of the resistor, are 
designed such that each tube gets it's proper voltage and the resistor 
gets what is left. The total voltage IS the value of the input AC line 
voltage. Of course, all of this is under the control of good 'ole Ohms 
Law. 


Until newer tube types became available, and eliminated the need 
for the series resistor, this system worked pretty well except for one 
thing - the resistance component dissipated a lot of heat. There were 
two common solutions to this problem. The more expensive method 
was to place the resistor in an electron tube style plugable container 
known as a ballast tube. This "tube", though it got quite hot, was 
mounted above the chassis and away from most of the other 
components. The cheaper method was to use a resistance line cord. 
This cord looked like any other cloth covered AC line cord of it's 
time, but it also contained a third conductor that was actually a 
resistive wire (like nichrome) that acted as the required resistor for 
this type of radio. 


There were a few radios of the day that did use a voltage dropping 
resistor that were typically placed under the chassis near ventelating 
holes. Even some "modern" tube radios used dropping resistors - 
particularly where pilot lamp voltage was otherwise hard to create. 


The advantage of the voltage dropping line cord was that it would 
dissipate the generated heat outside of the radio cabinet and 
eliminated one more component to mount inside the radio. Alas, it 
had a major disadvantage. These line cords didn't last long due to 
the effects of heat on the rubber insulation. In fact, it is rare to find 
any of these cords in good shape today - even unused ones. Since 
frayed and defective cords of this type are VERY dangerous you 
will not find them being newly manufactured. 


The usual method of repair is to replace the old resistance line cord 
with a conventional two conductor one and a suitably sized resistor. 
This method certainly works but it puts us back to square one in 
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terms of the troublesome heat dissipation. Then there's also the 
problem of where to safely mount a power resistor inside a cabinet 
not designed for such things. 


There is another way! 


Simply put, we can substitute the voltage dropping resistor directly 
with a capacitor. Using Fig 2 let's take a look at how this technique 
works. 


[Vi+v2+v3evn| 


To rectifier 


| Copacitar ‘' 


Figure 2 


As the input AC current passes through the tube filaments it charges 
the capacitor, first in one direction then the other. The rate of this 
charging, and the average value of the resulting current flow, is in 
direct relationship to the filament resistances and the capacitor 
value. As mentioned above, the voltage across each tube would be 
calculated with Ohm's Law as: tube VOLTAGE = capacitor 
CURRENT times filament RESISTANCE. Since the trick is to 
calculate the size of the capacitor for a particular tube lineup (not 
hard but tedious), we tip our hat to the Hagrman brothers for 
providing us both specific part values and testing information. 


The capacitor must be a special type. It's a non-polarized 
electrolytic. It's non-polarized to handle the AC current, and 
electrolytic because of the relatively high capacitance value required. 
Although it's technically possible to use back to back electrolytics in 
this service, Dick says that experience shows the ready made 
non-polarized capacitor is the most reliable type. 


In the case where your radio has a tube lineup whose total filament 
voltage doesn't match one in Fig. A, we suggest you use the 
following testing and capacitor value locating procedure; 


1. Install what you believe to be a suitable size trial capacitor. 
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Remember, this capacitor directly replaces the line cord 
resistor. 


In many cases the line cord resistor had a low resistance tap 
that was used as a shunt for a pilot lamp. If your set had such 
a cord, you will need to replace this shunt resistance with a 5 
watt resistor who's value can be found in your radio's 
documentation, or you can select a cord resistance from Fig. 4, 
then go to Fig. 5 to find the closest tap value. 
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Nostalgia Air: Replacing Defective Resistance... 


In the case where your radio has a tube lineup whose total filament 
voltage doesn't match one in Fig. A, we suggest you use the 
following testing and capacitor value locating procedure; 


1. Install what you believe to be a suitable size trial capacitor. 
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Remember, this capacitor directly replaces the line cord 
resistor. 


In many cases the line cord resistor had a low resistance tap 
that was used as a shunt for a pilot lamp. If your set had such 
a cord, you will need to replace this shunt resistance with a 5 
watt resistor who's value can be found in your radio's 
documentation, or you can select a cord resistance from Fig. 4, 
then go to Fig. 5 to find the closest tap value. 


2. Attach an AC voltmeter to span the entire filament string as 
shown in Fig 2. 


YOU MUST NEVER LET THIS VOLTAGE RISE 
ABOVE THE SUM OF THE CORRECT VOLTAGE FOR 
ALL THE TUBE FILAMENTS OR TUBE DAMAGE 
MAY RESULT! 


3. Using the proper SAFETY precautions, plug your radio into 
power through a Variac or similar voltage adjusting device. 


4. Carefully monitor the voltage in step B as you SLOWLY bring 


the Variac output voltage up towards the AC input line voltage. 


* If the voltage in step B reaches the total filament voltage 
BEFORE the Variac output voltage reaches the line voltage, 
then the capacitor is too big - too much current. 


* If the voltage in step B is low when the Variac voltage has 
reached the input line voltage, then the capacitor is too small - 
too little current. 


Nn 


. Repeat the above procedure, using different capacitor 
combinations, until your results (the total filament voltage 


being measured in step 2 is within +/- 10% of the desired value. 


Naturally, you're going to have to find a place to install the 
capacitor. However, since it runs quite cool, you can mount it 
anywhere where there's room AND safe access to the AC line. 
Below you will find a source that Dick has used for his capacitors. 
The ones that Dick found have the advantage of being fairly small, 
have axial leads and are shrouded in insulating plastic. The 
alternative to this capacitor is the AC motor start capacitor. This 
type is much easier to find, but they're likely to be larger. Again, it is 
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possible to use back-to-back electrolytics, but be VERY careful of 
observing for situations such as overheating of the capacitors. 


By-the-way, this technique works equally as well for defective 
ballast tubes that can't be replaced (I have however found exact 
replacements at Antique Supply in Tempe). Once again, you may 
have to deal with a pilot light shunt in this device as well. 


Hagrman Derived Capacitor Values for Common Tube Filament Voltage 
combinations 
Total Filament Voltage|Calculated Capacitor Value} 
24 Volts 7.2 wid 
i 68 Volts == 10.0 fd 


Line Cord Resistance Values for Specific Tube Lineups 
Note: n (6.3 V.) = quantity of 6.3 volt tubes in radio 


Resistance|Tube Lineup 
1135 Ohms}25Z5, 43, 4 (6.3 V.) 
1160 Ohms|25Z5, 43, 3 (6.3 V.) 
[180 Ohms|12Z3, 43, 4 (6.3 V.)} 
200 Ohms)25Z5, 43, 2 (6.3 V.)} 
220 Ohms}12Z5, 43, 3 (6.3 V.) 
1223, 43, 2 (6.3 V.) 

ZOU OMS 9. 5557. 0 6-Anf i 
1273, 3 (6.3 V.) | 
1223, 3 (6.3 V.) | 
| 12Z3, 2 (6.3 V.) | 
; 


290 Ohms 
300 Ohms| 


330 Ohms 


4 (6.3 V.) 
[2 Zdgek COS N5) 
oat + (0:3 V7.) 
S200 Bed OE 
Figure 4 


350 Ohms 
ie 


Common Values for Tapped Resistance Line Cords 


Total Resistance[Ta apped Resistance 

160 Ohms | 24 ols =f 

165 R 7 
it 


ed 35 ‘f 
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Best viewed at 800x600 resolution. 
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In the case where your radio has a tube lineup whose total filament 
voltage doesn't match one in Fig. A, we suggest you use the 
following testing and capacitor value locating procedure; 


A 


Install what you believe to be a suitable size trial capacitor. 
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Nostalgia Air: Replacing Defective Resistance... 


Les) 


BSS 


a) 


Remember, this capacitor directly replaces the line cord 
resistor. 


In many cases the line cord resistor had a low resistance tap 
that was used as a shunt for a pilot lamp. If your set had such 
a cord, you will need to replace this shunt resistance with a 5 
watt resistor who's value can be found in your radio's 
documentation, or you can select a cord resistance from Fig. 4, 
then go to Fig. 5 to find the closest tap value. 


. Attach an AC voltmeter to span the entire filament string as 


shown in Fig 2. 


YOU MUST NEVER LET THIS VOLTAGE RISE 
ABOVE THE SUM OF THE CORRECT VOLTAGE FOR 
ALL THE TUBE FILAMENTS OR TUBE DAMAGE 
MAY RESULT! 


. Using the proper SAFETY precautions, plug your radio into 


power through a Variac or similar voltage adjusting device. 


. Carefully monitor the voltage in step B as you SLOWLY bring 
the Variac output voltage up towards the AC input line voltage. 


* If the voltage in step B reaches the total filament voltage 
BEFORE the Variac output voltage reaches the line voltage, 
then the capacitor is too big - too much current. 


* If the voltage in step B is low when the Variac voltage has 
reached the input line voltage, then the capacitor is too small - 
too little current. 


. Repeat the above procedure, using different capacitor 


combinations, until your results (the total filament voltage 


being measured in step 2 is within +/- 10% of the desired value. 


Naturally, you're going to have to find a place to install the 
capacitor. However, since it runs quite cool, you can mount it 
anywhere where there's room AND safe access to the AC line. 
Below you will find a source that Dick has used for his capacitors. 
The ones that Dick found have the advantage of being fairly small, 
have axial leads and are shrouded in insulating plastic. The 
alternative to this capacitor is the AC motor start capacitor. This 
type is much easier to find, but they're likely to be larger. Again, it is 
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possible to use back-to-back electrolytics, but be VERY careful of 
observing for situations such as overheating of the capacitors. 


By-the-way, this technique works equally as well for defective 
ballast tubes that can't be replaced (I have however found exact 
replacements at Antique Supply in Tempe). Once again, you may 
have to deal with a pilot light shunt in this device as well. 


Hagrman Derived Capacitor Values for Common Tube Filament Voltage 


combinations 
Total Filament Voltage|Calculated Capacitor Value| 
[ 24 Volts 7.2 fd 7 
10.0 fd 


Line Cord Resistance Values for Specific Tube Lineups 
Note: n (6.3 V.) = quantity of 6.3 volt tubes in radio 


Resistance|Tube Lineup 
1135 Ohms}25Z5, 43, 4 (6.3 V.) 
{160 Ohms|25Z5, 43, 3 (6.3 V.) 
[180 Ohms|12Z3, 43, 4 (6.3 V.) 
200 Ohms/25Z5, 43, 2 (6.3 V.)} 
zu Ohms)12Z.5, 43, 3 (6.3 V.) 

1223, 43, 2 (6.3 V.)} 
AOU EIS = 9575-3 63) 
290 Ohms|_ 1223, 3 (6.3 V.) | 
300 Ohms) _12Z3, 3 (6.3 V.) | 

| 1273,2(63 V.) 

330 Ohms} °““; (63. 


pe 1273, 1 (6.3 V.) 
ae Ohnshss, (6.3 V.) 


390 Ohms, 2(63V.) __| 
Figure 4 


Common Values for Tapped Resistance Line Cords 


Total Resistance| Tapped Resistance| 
_160 Ohms _24 Ohms 
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Regulated A, B & C 
Battery Eliminator Kit 


Model K-101A 


ANTIQUE ELECTRONIC SUPPLY 
6221 S. MAPLE AVE., TEMPE, ARIZONA 85283 
602-820-5411 
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Regulated A, B & C Battery Eliminator Kit 


Introduction 
ne model K-101A battery eliminator 

it is a fully regulated, solid state 
rCcwer suorlv designed to operate 
anticue batterv radios directly from 
any 1l17v AC power source. With five 
fixed. plate outputs ("B”" supply) ane 
acjustable filament and bias supplies 
(TA~ anc “C” sections, respectively); 
the K-101A can also be used to power 
custom or experimental circuits, and 
it can make a handy addition to the 
service bench. 


al 
os 
Ka 
> 


ae 


Circuit Description 


ansformer with three 


& single powe 
s S DnOVvicGes asclation 


secencary wind: 
=r>em i 


the between power supply 
sections. 
The A cr filament supoly is continuously 
Man TvaDLentrOMmelacVacO oOVeat any current 
ROBCOML Awl. USCS ausingle hich  per=— 
formance intecratec circuit regulater 
Which rs mOcntecwonsasneatusink. | 6TH 
Secu Ac Omntas OUt— Me Ove = Odce OrOtec— 
tion and thermai shutdown for safetv 
Eketol gatap lone yos Wakiene = 
EaeysOruc ace Ou pues: CaensisuDDly (uD 
to a combinec total of 50 milliamperes 
Bee 2s 5, OOO MAnG, CLeoo VOLES. 
This section of the supply uses a two 
transistor recqulator and a string of 
zener Giodes that divide the output 
volktace. O37) in) the accompanving sche-— 
matic diagram 1s a series pass transis-~ 
tor whese collectcr-to-emitter voltace 
Ssancess coamarncasnee COnScant output 
cotential, recardcless of chances in 
Panewvoltace Ors loac current. 101 sets 
its base current Sah Beey Elsie ey. 
MT ComausOmcuGns ScaCOMLeceOrn cursentuto 
Cn eOSe re = TON je Loe tne, OUCcoUt VOLe— 
ace as sensed at the base of Q> tries 
tc rise, Q2 is turned on harder, draw- 
LngemoOremcurrent throuch R3 end R4. 
The resultinc increase in voltage dros 
acress these resistors lowers the base 
wOltace at O71, correcting the output 
volLtace- Conversely, if the output 


temperature coefficient, 


voltage as sensed at the base of Q2 
tries to fall, Q2 is moved closer to 
cutoff, drawing less current through 

R3 and R4. The consequent reduction 

in the voltage dropped across these 
resistors tends to increase the voltage 
appearing at the base of Ql, correcting 
the output voltage. The thermistor 

in series with the collector lead of 
the pass transistor has a positive 

and protects 
the B regulator against overload. This 
device has a cold resistance of about 
100 ohms. Excess current heats the 
thermistor which causes its resistance 
to increase, limiting current to a 

safe level. 


The C or bias supply is not called 
upon to deliver any significant 
current under normal conditions. 
Accordingly, it is a simple zener 
Giode regulator circuit with an output 
continuously variable from Ov to 22v. 
It uses a simple resistive voltage 
divider to provide an adjustable out- 
put. The C+ output can be strapped 
to the B- output for circuits that 
require a negative bias supply. 


Getting Started 


You will need a medium sized screw- 
driver, an awl or other sharp tool 
for starting screws in wood, a pair 
of diagonal cutters, long-nosed 
cliers, some rosin core solder, and 
a soldering 2ron ox igun Of 25 watts 
Or more. You will also need to drill 
two small holes in the breadboard 
for the locating pins of the heat 
Sink lneLexaCteSizenisn  tecritical, 
but we recommend a 5/64 inch drill 
for a press fit. If you have a set 
of number drills, you may use a #47. 


Unpack the kit carefully to avoid 
losing any of the small parts and 
check carefully against the schematic 
ancdepictorzals diagrams. | Identify all 
of the components and become generally 
familiar with the physical layout of 
the circuit before you begin construc- 
LOM. y 
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Mechanical Assembly 


The K-101A is built on a wooden bread- 
board, the way many home built radios 
were constructed in the 1920's and 30's. 
The power transformer is screwed direct- 
ly to the board, and all of the other 
parts are secured by ground lugs. A 
template is supplied with each kit to 
help you locate the necessary holes 
accurately. Peel off the protective 
backing and apply the template to the 
surface of the board. The pressure 
sensitive adhesive will prevent it from 
moving about as you make the screw 
starting holes with an awl or other 
pointed tool. Be sure to drill the two 
holes used for mounting the heat sink. 
After making all the holes, you may 
carefully remove the template, or you 
may leave it on, if you wish, and begin 
mounting components. 


Using the template as a guide, screw all 
of the ground lugs to the board exactly 
as shown. Next, mount the heat sink 
with the regulator IC attached. Place a 
piece of scrap wood on top and carefully 
tap the heat sink until the locating 
pins are driven fully into the bread- 
board. Secure the assembly by strapping 
it to the ground lug under the heat sink 
using the cable tie supplied with the 
kit. Finally, prepare to mount the 


HEAT SIWK 


REGULATOR IC 
LA-317-T 


CABLE TIE 


GROUND LUG 


BREADBOARD LOCATING PIN 


power transformer. Pre-wire the trans- 
former terminals using the pictorial dia- 
gram as a guide. Anchor it to the board 
uSing two of the 46 screws provided. 


Wiring 


In order to reduce errors, we recommend 
that you go over each wire on the accon- 
panying pictorial diagram with a colored 
pencil as you put it in place. This will 
make progress obvious and the unfinished 
portion easily identified. The chance of 
error will be greatly reduced, particu- 
lastly fevou done do wallor tthe wiring 
in one session. Wiring will also be eas- 
ier if you don't solder a connection un- 
til all of the leads to that tie point 
are hooked up. 


Begin wiring by connecting the transfor- 
mer leads to the proper lugs, making sure 
the lead colors are followed. The line 
cord splices to the black transformer 
leads using the wire nuts supplied. 

Then hook up all of the wires that run 
between tie points. Dress these close 
to the surface of the board. Next, 
connect the leads to the regulator IC. 
Finally, mount all of the remaining 
components between the proper luas. Be 
certain to observe correct polarity on 
the semiconductors and capacitors Cl to 
C4. Interchainging leads on these parts 
can cause permanent damage. The color 
code for each resistor is listed in the 
replacement parts list. After complet- 
ing the wiring, make sure all connec- 
tions are securely soldered and that 
there are no short circuits caused by 
adjacent lugs or bare wires touching one 
another. 


Check carefully to make certain that all 
joints have been soldered and that all 
parts and leads have been connected ex- 
actly as shown. It is a good idea to set 
your work aside for awhile and check it 
again later. 


Operation 


Before plugging in your completed kit, 
STOP AND CHECK YOUR WORK AGAIN FOR SHORTS 
OR MISWIRES. If your kit is improperly 
wired when power is first applied, some 
of the parts may be destroyed. 


Now that you are ready to test your sup- 


ply, be sure to observe all safety pre- 
cautions: 
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(Black) 120 V 60 Hertz 
Plate Winding (Red) 140 VAC 100 MA 
Bias Winding (Yellow) 28 VAC 20 MA 
Filament Winding (Green) 10.5 VAC 2 AMP 


WARNING! 


DANGEROUSLY HIGH VOLTAGES ARE 
PRESENT WHEN POWER IS APPLIED. 
NEVER TOUCH ANY PORTION OF THE 
CIRCUIT WHEN IT IS OPERATING. 
NEVER MAKE CONNECTIONS WITH 

THE POWER ON. CARELESSNESS CAN 


RESULT IN A SERIOUS OR FATAL 
SHOCK. 


Test the supply and set the A and C 
voltages before attaching a load. 
Pluag in the unit and test for the 
appropriate voltages at each of the B 
outputs with a meter. Next, set the 
A (filament) and C (bias) voltages to 
the values recommended for your par- 
Gicutame nad lon LCL SmVeLyVeLmpOGtant 
not to set the A voltage too high, as 
excess voltage can burn out all the 
tube filaments in your radio as soon 
as it is turned on. 


After checking the supply and ad- 
justing the filament and bias volt- 
ages, unplug the unit and make the 


P-292 TRANSFORMER 


RS204L 


RS201L 


Notes : 
1. All resistor 1/2 watt 
except as noted. 


2. DitoD3 are rectifier 
bridge modules. 


connections to your radio by clamping 
its battery leads under the correct 

ground lug screws (output terminals). 
Once again, use caution to avoid mis- 
wires. B voltage across the filament 


circuit can destroy all your tubes 
instantly. 


The power transformer and regulator 
heat sink are designed to run warm to 
the touch under normal conditions. 
These are premium quality parts, and 
should provide years of trouble-free 
service. We hope you enjoy building 
and using your battery eliminator, 
and we invite you to inquire about 
other quality breadboard kits avail- 
able from Antique Electronic Supoly. 
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Replacement Parts List 


Symbol Part No. Description 

11 P-292 Transformer 

D1 P-193 Diode bridge, RS204L 

02,03 P-194 Diode bridge, RS201L 

D4-D13 P-195 Zener diode, 1N4741A |) 

D14, 015 P-196 Zener diode, 1N4748A ~~ “ 

Q1 on Keir Transistor, TIP47 

Q2 P-198 Transistor, MPS U04 

1C1 P-199 Integrated circuit, LM317T 

(i C-47-250 Capacitor, 47uf 3 250v 

C2 C-10-160 Capacitor, 10uf a 160v 

G5 C-47-35 Capacitor, 47uf a 35v 

C4 C-4700-16 Capacitor, 4700uf a 1é6v 

cs CT-.01-400 Capacitor, .Oluf a 400v 

Ri P-200 Thermistor 

R2 P-251100k Resistor, 100k, 1/2w (brown-black-yel low) 

R3,R4,R8 P-25110K Resistor, 10k, 1/2w (brown-black- orange) 

R5 P-25 lok Resistor, 15k, 1/2w (brown-green-orange) 

R6 P-2514.7k Resistor, 4.7k, 1/2w (yellow-violet-red) 

R7 P-201 Varible resistor, 50k 

R9 P-202 Variable resistor, 1k 

R10 P-251220 Resistor, 220 ohm, 1/2w (red-red-brown) 
P-265 Wire nut 
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ANTIQUE ELECTRONIC SUPPLY 


6221 S. MAPLE AVE, TEMPE, ARIZONA 85283 
602-820-5411 
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BREADBOARDING 


EDITED BY DICK PARKS, 2620 LAKE RIDGE CT., OAKTON, VA 22124 
E-MAIL: DPARKS@EROLS.COM. PLEASE INCLUDE SASE FOR REPLY. 


Working With Crystal Control: 


Bring Historical Circuits to Life 
On Your Workbench! 


A “Part 15” Broadcast Band Transmitter 


he first continuous-wave sources of radio 

frequency power were AC generators; in 

1907, a Swedish engineer named Ernst 
Alexanderson designed a large alternator that 
could generate 100 kHz at about 20,000 rpm. By 
1911, DeForest’s crude Audions were being 
used as amplifiers, and it’s a safe bet that very 
soon after that, someone ran into the unwritten 
rule: if you want to design an oscillator, build an 
amplifier. 

There’s evidence that several inventors, Lee 
DeForest and a Russian named Popov among 
them, were observing tube oscillations and try- 
ing to understand them. But it was Edwin Arm- 
strong who applied for the first patent for a vac- 
uum tube oscillator in 1913 while he was still a 
college student. DeForest won a patent suit later, 
even though he apparently never fully under- 
stood the way his own tubes operated. 

Armstrong’s oscillators used coupled induc- 
tors in plate and grid circuits. By 1915 two more 
American inventors—W.E. Hartley and Edwin 
H. Colpitts—had patented variations in triode 
oscillators using single-inductor resonant tanks 
and capacitance coupling. Figure 1 shows sim- 
plified schematics of the three types of oscilla- 
tors. It’s easy to breadboard these simple cir- 
cuits, but they all share one unpleasant charac- 
teristic. They drift around in frequency with 
supply voltage changes, parts temperatures, and 
maybe even the mood of the operator! 


Testing Crystals 
Researchers struggled with this problem for a 
couple of years. Then a professor at Wesleyan 
University named 
W.G. Cady, working 
with quartz crystals, 
stabilized an oscilla- 
tor at a steady fre- 
quency related to the 
crystal’s natural pe- 
riod of vibration. His B+ 
papers, published 


from about 1920, es- Fig. 1. Three basic triode oscillators. From left: Armstrong Tuned Plate- 


inventor of the crystal oscillator. Crystals for 
radio oscillators are easy to obtain these days. 
Let’s breadboard a circuit or two. 

Figure 2 is a practical circuit made from junk 
box parts and can be powered by batteries. The 
tube is a filamentary triode. I used a type ’31 and 
I built it with clip leads to grab the two terminals 
of the crystal so that I could test at different fre- 
quencies. The circuit goes into oscillation when 
the phase of feedback from the tank through the 
grid-plate capacitance is just right. 

The tank circuit is made up of a plug-in coil (25 
turns #28 [double cotton covered] on a 14 inch 4- 
pin coil form) and a 450 pF variable capacitor. 
With voltages applied, all you do is to move the 
tuning cap around to find the best oscillation 
point, watching the plate voltage on a ’scope. The 
coil in the picture works fine from about 1000 to 
2300 kHz. if the crystal is any good. 

Some crystals in my junk box just wouldn’t 
start, and some were plenty active. So this makes 
a good tester if you have lots of surplus crystals 
of doubtful lineage. You can monitor the fre- 
quency on any nearby receiver; one with a digi- 
tal tuner lets you measure the crystal accurately 
(or vice versa!) 


Make a Transmitter 

My neighborhood is infested with kids up to 
the age of fifteen or so—the age-when I was get- 
ting into maximum trouble. Thinking to lead 
them astray in a different direction, I donated a 
couple of Hallicrafters S-38 sets to a pair of kids 
who live about 300 yards apart. I told them that, 
if they got interested, I would show them how to 


RFC 


B+ B+ 


tablish Cady as the Tuned Grid, Hartley, Colpitts. 
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make simple transmitters so they could 
talk to each other. 

Figure 3 is the schematic of the trans- 
mitter—a crystal-controlled design using 
a 6BE6 modulated by a 6AK5 speech am- 
plifier. It’s basically a development of a 
standard phono oscillator circuit. I chose 
the RF parts to allow the transmitter to 
operate at 1690 kHz. The coil is the same 
one used in the breadboard test circuit; the 
capacitor is a 300 pF mica trimmer set at 
about 150 pF. 

To avoid running afoul of FCC emis- 


“A -B Gnd +B 20-100 v. 


sion rules for unlicensed operation, as_ Fig. 2. Circuit of crystal test unit. See text for tank circuit 


stated in Part 15 of Title 97 (1, 2), the values. 


output of this thing has to be limited. The 

input power to the final stage, the 6BE6, must 
not exceed 0.1 watt; the antenna can’t be more 
than 3 meters in length. 

Looking at the schematic, you’ll see that the 
power supply is line-isolated. I used a Stancor P- 
6375 transformer rated at 6 volts, 2 amps to light 
the tube heaters and make 120 volts of B+. Any 
transformer with split 120-volt primaries can be 
used this way; you use one of the primaries as an 
isolated secondary, keeping the load power at 
half the transformer’s rating to be safe. 

The 6AKS gives a voltage gain of almost 50, 
so that a crystal mic will give nearly 100% mod- 
ulation of the carrier. There is about 10 volts of 
RF across the 1690 Ke crystal, and at the plate of 
the 6BE6 there can be as much as 100 volts of 


4N4005 
> 


450 v 
6 volt 


Contro} 
Transformer 


fuse 1A , 
AC Line 6V ac 


In 420 to fils 


Fig. 3. Circuit of the broadcast band transmitter. 
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modulated carrier. You adjust the tank capacitor 
with the antenna plugged in. 

Shunt feed to the output tank keeps DC off the 
antenna, The resistor marked “R legal” is of a 
value that keeps the 6BE6 plate current starved 
enough to meet the 100-milliwatt power limit, 
and the 10-foot antenna lead is plenty long 
enough to get across the distance between the 
kids’ houses. The antenna is made of three coat 
hangers soldered together with a banana plug at 
the feed end. The “key” is a pushbutton on the 
front panel. 

I made the chassis for this from pieces of cop- 
perclad—my material of choice. When finished, 
I soldered in a bottom plate to keep curious fin- 
gers out. 


Push 
to Talk 
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After I built this “breadboard,” I fired it up 
into the ten-foot wire and drove around my pala- 
tial country estate in a golf cart with a portable 
radio to see how far the signal would carry. It 
was pretty much gone 600 yards down the hill to 
our main road. With a pair of good receiving an- 
tennas, the kids will be able to hear each other 
just fine across their 300-yard distance. 

By the way, this circuit makes a nice little 
radio station for your home. Short out the key, 
feed in a tape of some old-time radio programs, 
and you can tune in the show on all the old radios 
in your collection (They do all work, don’t 
they?). 


REFERENCES 

(1) “Understanding Range Limitations for 
Low-Frequency Unlicensed Transmissions” 
by Tom Warnagris, RF Design Magazine, 
April, 1999 

(2) FCC Part 15 Discussion, ARRL Web site; 
http://www.arrl.org/tis/info/part!5.html# 
Technical 

(3) A Chronology of Communication Events 
Part 2: 1900 to Present 

http://people.deas. harvard.edu/~jones/history/ 

comm_chron2.html 


NOTES ON DEVELOPMENT OF 
CRYSTAL CONTROL 

After the Curies, the first application of the 
piezoelectric effect was made by Prof. P. 
Langevin in France in 1917. Langevin used X- 
cut plates of quartz to generate and detect sound 
waves in water. His object was to provide a 
means for detecting submarines and his work led 
to the development of SONAR and to the sci- 
ence of ultrasonics, the results of which are still 
making headlines (viz., the recent announcement 
of the successful use of ultrasonic imaging in 
mammography). 

Langevin’s work stimulated others to investi- 
gate the phenomenon of resonance in piezoelec- 
tric crystals. Among those who became interested 
were A.M. Nicholson of the Bell Telephone Lab- 
oratories and Prof. W.G. Cady at Wesleyan Uni- 
versity. Both men, working with Rochelle salt, 
observed the reaction of the resonant piezoid on 
the driving circuit and both applied for patents 
based upon their observations. Subsequent litiga- 
tion resulted in a legal decision in favor of 
Nicholson who is therefore considered to be the 
inventor of the piezoelectric oscillator. 

In 1919 Cady used a quartz piezoid to control 
the frequency of an oscillator and in a series of 


. 
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The breadboarded crystal test unit. 


The completed broadcast band transmitter. See 
text for tank circuit values. 


papers during the next three years he described 
the use of quartz bars and plates as frequency 
standards and wave filters. It is generally ac- 
cepted that Cady was the first to use a quartz 
piezoid to control the frequency of an oscillator 
circuit. 

Both Nicholson and Cady used devices which 
would today be called monolithic resonators, 
having two sets of electrodes on the same crys- 
tal. It remained for Prof. G. W. Pierce of Harvard 
University to show, in 1923, that a quartz plate 
with only one set of electrodes could be made to 
control the frequency of an oscillator circuit 
using only one vacuum tube. Pierce’s circuit has 
probably been used more than any other quartz 
crystal oscillator circuit. 

In 1924 AT&T’s station WEAF in New York 
City became the first in the United States to con- 
trol its frequency with a quartz crystal unit 
(Note: see p. 23 for an illustration of the WEAF 
transmitter and also p. 25 for a mention of crys- 
tal control at station KMMJ in the 1930s—ed.) 
Within a few years all radio stations went to 
crystal control, thus providing another market 
for quartz crystal units. @ 
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TELEVISION 


EDITED BY RICHARD BREWSTER, 145 LITTLE PECONIC BAY ROAD, 


CUTCHOGUE, NY 11935 PLEASE INCLUDE SASE FOR REPLY. 


Early TV “Set-Top Boxes” 


By Mark Nelson (k8zhd@yahoo.com; http://www.tv-boxes.com) 


In reviewing my latest copy of ‘Antique Radio 
Classified’ I noticed an ad by a collector of “TV 
boxes.” It turns out that Mark Nelson has in- 
vented a new antique radio/television collecting 
subgroup! I found it quite fascinating to read 
about his research into the use of TV boosters 
and UHF converters at the beginning of the tele- 
vision age and to see how many of these items he 
has located. They are so much easier to store and 
display than TV receivers! And yet they have a 
genuine place in the early history of television. 
When electronic television receivers first ap- 
peared on the market in 1938, RF tubes that could 
amplify signals at 50-megahertz and higher were 
not commercially available. That didn’t much 
matter in those pre-war days, since you didn’t buy 
a TV unless you were in the viewing area served 
by stations in certain large cities. But after World 
War Il, the number of cities having television 


Signal Boosters 
TV booster is a tuneable amplifier in- 
stalled between the antenna and the TV 
set. Almost all had continuous tuning 
(rather than click-stop channel selectors) so you 
could peak up the signal just right. After 1953, 
the number of TV stations rose dramatically, so 


Bogen bb1 Signal Booster has stylish cabinet, 
uses 2 6J6 tubes. 
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transmitters grew very rapidly and many more 
people demanded the opportunity to watch TV! 

It became a challenge for would-be viewers to 
get reception in what became known as “fringe 
areas.” Those pre-war sets needed RF amplifiers 
to receive the more distant signals, and fringe 
area set owners became an excellent market for 
“TV signal boosters.” Of course, modern broad- 
band boosters are still in use today. 

UHF converters were a different story. The 12 
channels originally available for TV broadcast 
were soon overloaded so the government made 
additional frequencies available in the UHF 
band. Thus the need for converter attachments to 
add these channels to the outmoded sets. 

Here’s some of the information Mark pro- 
vided about his collection. Those who would like 
to contact Mark or view his excellent website will 
find the info above this box. —rb 


that by the mid to late 1950s, the vast majority of 
the U.S. population was within easy reception 
range of at least one TV station, and boosters 
lost popularity. All of the boosters in my collec- 
tion are tube-type units. Most used one or two 
6J6 dual triodes in a push-pull or cascode circuit 
or a 6AKS low-noise tetrode. DC supply voltage 
was almost universally provided by a selenium 
rectifier. 

The challenge for the engineers was to come 
up with a circuit that increased the desired signal 
without adding noise of its own, and do it at a 
reasonable price. It seems that the styling of the 
cabinets was at best a secondary consideration; 
most of these boxes are pretty plain. 


UHF Converters 


The first commercial UHF TV station in the 
US, Portland Oregon’s KPTV, received its li- 
cense and went on the air in late 1952. The FCC 
had authorized the new TV channels (14 through 
83) to relieve the crowding that occurred as com- 
mercial television broadcasters proliferated dur- 
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5 Listen to the Voices 
of the World 


ENGLISH LANGUAGE SHORT-WAVE BROADCAST STATIONS BEST HEARD IN WESTERN NORTH AMERICA 
_ Readers in the western part of the United States and Canada will ——— — 

find the following list of “Best Heard” stations helpful in tuning the 
short-wave broadcast bands. The left-hand column lists the hour in 


Pacific Standard Time for broadcasts in English only; in the middle 


column, the city and country from which the broadcasts originate are 
listed with the name the station uses for identification in parentheses; 
and on the right are the frequencies and call letters for stations using 
them during their broadcasts. 


TIME (PST) 


6:00- 
6:30- 
7:15- 
8 :00- 
_ 10:00- 
1:00- 
2:15- 
3:00- 
3:00- 


8:00 a.m. 
7:30 a.m. 
8:15 a.m. 
8:15 a.m. 
1:00 p.m. 
2:15 p.m. 
3:15 p.m. 
3:30 p.m. 
7:00 p.m. 


3:00-10:00 p.m. 


4:30- 
4:55- 
5:00- 


5:30- 
— | 6:00- 


6:25- 
6:30- 


6:30- 
6:30- 


6:30- 


6:45- 
6:55- 
7:00- 
7:00- 
7:00- 
7:00- 
7:15- 
7:30- 


7:30- 
8:00- 
8:0C- 
'8:00- 
8:00- 
8:15- 
8:15- 
8:30- 


750098-29,5-CA-359. 


i ae 


4:50 p.m. 
5:45 p.m. 
7:30 p.m. 


7:15 p.m. 
9:00 p.m. 


6:45 p.m. 
6:40 p.m. 


7:00 p.m. 
7:10 p.m. 


8:00 p.m. 


7:00 p.m. 
7:35 p.m. 
7:30 p.m. 
7:30 p.m. 
8:30 p.m. 
8:45 p.m. 
8:00 p.m. 
8:00 p.m. 


8:00 p.m. 
8:20 p.m. 
8:30 p.m. 
8:30 p.m. 


9:00 p.m. 


9:00 p.m. 
9:00 p.m. 
9:00 p.m. 


CITY, COUNTRY (NAME) 


Manila, Philippines (The Call of 
the Orient) 

Djakarta, Indonesia (The Voice 
of Indonesia) 

Melbourne, Australia (Radio Aus- 
tralia) 

Stockholm, Sweden (Radio Swe- 
den) 

London, England (North Ameri- 
can Service) 

London, England (General Over- 
seas Service) 

London, England (General Over- 
seas Service) 

Tokyo, Japan (Radio Japan) 


London, England (General Over- 
seas Service) 
Moscow, USSR (Radio Moscow) 


Tokyo, Japan (Radio Japan) 


Montreal, Canada (Radio Can- 
ada) 

Cape Haitien, Haiti (The Evan- 
gelistic Voice) —no broadcasts 
on Wednesday and Thursday 

Berne, Switzerland (Switzerland 
Calling) 

Quito, Ecuador (HCJB—The . 
Voice of the Andes)—no broad- 
cast on Monday 

Rome, Italy (Italian Broadcast- 
ing & TV System) 

Cologne, Germany (The Voice of 
Germany) 

Warsaw, Poland (Radio Warsaw) 

Hilversum, Holland (Radio Neth- 
erlands) 

Hilversum, Holland (The Happy 
Station) — special program on 
Sundays only 

Brazzaville, FEA (Radio Brazza- 
ville, French Equatorial Africa) 

Montreal, Canada (Radio Can- 
ada) 

Bucharest, Romania (Bucharest 
Calling) 

Peking, China (Radio Peking) 


Prague, Czechoslovakia (Radio 
Prague) 

Guatemala City, Guatemala 
(TGNA) 

Madrid, Spain (The Voice of 
Spain) 

Copenhagen, Denmark (The 
Voice of Denmark )—no English 
on Sundays 

Tokyo, Japan (Radio Japan) 


Oslo, Norway (Radio Norway)— 
on Sundays only 


Budapest, Hungary (Radio Buda- 
pest) 

Sofia, Bulgaria (Sofia Calling) 

San Jose, Costa Rica (TIFC— 
The Lighthouse of the Carib- 
bean) 

Berne, Switzerland (Switzerland 
Calling) 

Madrid, Spain (The Voice of 
Spain) 

Bucharest, Romania (Bucharest 
Calling) 


FREQUENCIES (kc.) 


11855, 9730 

9710, 4910 

11770 (VLC11) 

15155 

17700 

17700, 15310 

15210, 11930 

17825 (JOA22) , 15235 
(JOB9) 


11930, 9825 
17865, 15140 


15235 (JOB9), 11705 
\(JOA4) 


15190 (CKCX), 11720 
(CHOL) 


15400, 9656 

11865 (HERS), 9535 
(HER4) , 6165 (HER3) 
15115, 11915, 9745 

9575, 6010 


11795, 9640 
9525, 6025 


11950, 9590 


11950, 9590 

11970, 9625 

11945 (CKNK), 
9585 (CKLP) 

11937, 9570 

17745, 17720, 15350, 

15118 

9585, 6170, 6105, 6055 

9668, 5952 

9360, 6130 

9520 (OZF) 

15235 (JOB9), 
11705 (JOA4) 
15175, 11735, 9540 
11910, 9833 

9700 


9647, 6037 

11865 (HERS), 
9535 (HER4) 

9360, 6130 


11937, 9570 


CITY, COUNTRY (NAME] FREQUENCIES (ke.) 


Taipei, Taiwan (The Voice of 
Free China) 

Stockholm, Sweden (Radio Swe- 
den) 

Brazzaville, FEA (Radio Brazza- 
ville, French Equatorial Africa) |11970 

|Madrid, Spain (The Voice of 
Spain) 9360, 6130 

Warsaw, Poland (Radio Warsaw) |9525, 6025 

Taipei, Taiwan (The Voice of 
Free China) 15225, 11815 

Wellington, New Zealand (Radio|9540 (ZL2), 6080 
New Zealand) (ZL7) 

Papeete, Tahiti (The Voice of 
France in the Pacific) 6135 

Manila, Philippines (Call of the|17805, 15300, 11855, 
Orient) 9730 


TIME (PST) 
9:00- 9:30 p.m. 


15225, 11815 
9:00- 9:30 p.m. 
9620 
9:15- 9:30 p.m. 
9:15-10:00 p.m. 


9:30-10:00 p.m. 
10:30-11:00 p.m. 


10:30- 2:45 a.m. 
11:30-11:45 p.m. 


12:00- 1:15 a.m. 


NEWS BROADCASTS FOR WESTERN NORTH AMERICA 


The following listing of news broadcasts has been prepared for those readers 
living in the Western United States and Canada. Times are given in Pacific 
Standard Time and the frequencies in kilocycles. 


TIME (PST) 
6:45 a.m. 
7:00 a.m. 
7:30 a.m. 
8:00 a.m. 
9:00 a.m. 
:00 Noon 


CITY AND COUNTRY 


Djakarta, Indonesia 
Manila, Philippines 
Melbourne, Australia 
Stockholm, Sweden 
London, England 
London, England 
London, England 
Tokyo, Japan 
Moscow, USSR 
Moscow, USSR 
Delhi, India 

Tokyo, Japan 
Montreal, Canada 
Moscow, USSR 


Karachi, Pakistan 


Montreal, Canada 
Berne, Switzerland 
London, England 
Moscow, USSR 
Rome, Italy 
Cologne, Germany 
Warsaw, Poland 
Hilversum, Holland 
(not on Sunday) 
Delhi, India 
Brazzaville, French 
Equatorial Africa 
Moscow, USSR 
Montreal, Canada 
Bucharest, Romania 
Peking, China 
Prague, Czechoslovakia 
Madrid, Spain 
Copenhagen, Denmark 
(eae Mondays) 
Tokyo, Japan 
Moscow, USSR 
Oslo, Norway 
(only Sundays) 
Sofia, Bulgaria 
Madrid, Spain 
Berne, Switzerland 
Bucharest, Romania 
Taipei, Taiwan 
Moscow, USSR 
Stockholm, Sweden 
Brazzaville, French 
Equatorial Africa 
Madrid, Spain 
9:30 p.m. Warsaw, Poland 
10:30 p.m. Taipei, Taiwan 
11:30 p.m. pwsllinaton, New Zealand 
11:30 p.m. | Papeete, Tahiti 
12:30 a.m. |Wellington, New Zealand 
(not on Sunday) 
j|Manila, Philippines 11855, 9730 
|Wellington, New Zealand| 9540, 6080 


FREQUENCIES (ke.) 


9710, 4910 
11855, 9730 
11770 

15155 

17700 

17700 

15310, 11930, 9825 
17825, 15235 
17865, 15140 
17865, 15140 
17720, 15160 
15235, 11705 
15190, 11720 
17865, 15140 
17750, 15335 


15190, 11720 
11865, 9535, 6165 
11930, 9825 
17865, 15140 
9575, 6010 
11795, 9640, 
9525, 6025 
11950, 9590 


SOWW SESWUUWSSSOS 
coucon CSSoOCoocooscS 
5333333: 333333333 
3:3 1seaeagse- 33333333 


WWW 


w 


17830, 15160, 11710 


ao PoOoOSSCIN ANH aRWWWD 


11970, 9625 
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11945, 9585 

11937, 9570 

17745, 17720, 15350, 15118 
9585, 6170, 6105, 6055 
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15235, 11705 
17865, 15140 
15175, 11735, 9540 


9700 

9360, 6130 

11865, 9535 

11937, 9570 

15225, 11815 
17865, 15140 
9620 
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11970 

9360, 6130 
9525, 6025 
15225, 11815 
9540, 6080 
6135 

9540, 6080 


9:15 p.m. 


1:00 a.m. 
2:30 a.m. 


REPRINTED FROM POPULAR ELECTRONICS sY PERMISSION 


ALLIED RADIO 


CORP RRATION 


100 N. WESTERN AVE.*+ CHICAGO BO, ILL, \ 


Ve 


TIME (EST) 


6:00- 6:30 a.m. 


7:00- 7:15 a.m. 
7:15- 8:15 a.m. 
7:15- 8:45 a.m. 
8:00- 9:30 a.m. 


8:15- 8:45 a.m. 
10:00-12:15 p.m. 
1:00- 4:00 p.m. 
4:00- 5:15 p.m. 
4:15- 4:45 p.m. 


4:30- 5:20 p.m. 
5:00- 5:30 p.m. 
5:15- 6:15 p.m. 
6:00- 6:30 p.m. 
6:00-10:00 p.m, 


6:00- 1:00 a.m. 


6:15- 7:00 p.m. 
7:15- 7:35 p.m. 
7:30- 7:50 p.m. 
7:30- 8:00 p.m. 
7:30- 8:00 p.m. 
7:30- 8:30 p.m. 


7:55- 8:45 p.m. 


&:00- 8:30 p.m. 
8:00- 9:30 p.m. 


8:00-10:30 p.m. 


8:15- 9:00 p.m. 
8:30-10:15 p.m. 


9:00- 9:20 p.m. 


9:00- 9:30 p.m. 


9:00-12:00 p.m. 


- 9:25- 9:45 p.m. 
9:30- 9:40 p.m. 


9:30-10:00 p.m. 
9:30-10:10 p.m. 


9:30-11:00 p.m. 


9:30-11:00 p.m. 
9:45-10:00 p.m. 
9:55-10:35 p.m, 


10:00-10:30 p.m. 
10:00-11:00 p.m. 
10:00-11:45 p.m. 
10:15-11:00 p.m. 
10:30-11:00 p.m. 


11:00-11:30 p.m, 
11:00-11:30 p.m. 


|Budapest, ingaee (Radio Buda- 
pest 
Sofia, Bulgaria (Sofia Calling? 


CITY, COUNTRY (NAME) 


Warsaw, Poland (Radio Warsaw)|17000, 15120 
Helsinki, Finland (Finland Call- 
ing)—no English on Sundays 
and holidays 17798, 15190 
Warsaw, Poland (Radio Warsaw)}17800, 15120 
Melbourne, Australia (Radio Aus- 
tralia) 11770, (VLA11) 
Cape Haitien, Haiti (The Evan- 
gelistic Voice)—no broadcast 
on Thursdays 
Stockholm, Sweden (Radio Swe- 


15390, 9638 


den 17840 
London, England (North Ameri- 

can Service) 17700 
London, England (North Ameri- 

can Service) 17700 
London, England (General Over- 

seas Service) 17700, 15310, 9008 
Hilversum, Holland (Radio Neth- 

erlands)—no English on Sun-/15365, 11950 

days 
Jerusalem, Israel (The Voice of 

Zion) 900 
Port-au-Prince, Haiti (Radio 

Commerce)—on Sundays only |9482 (4VC) 
London, England (General Over- 

seas Service) 
Tokyo, Japan (Radio Japan) 


15310, 11930 

17825 (JOA22), 15235 
(JOB9) 

London, England (General Over-|11930, 9825 
seas Service) 


Moscow, USSR (Radio Moscow) |11937, 11890, 11845, 


11825, 11805, 11740, 


11700, 9700. 9665 
Ankara, Turkey (Radio Ankara) \9515 
Rome, Italy (Italian Broadcasting 
and Television System) 
Tokyo, Japan (Radio Japan) 


9575, 6010 

15235 (JOB9), 11705 
(JOA4) 

Budapest, Hungary (Radio Buda- 
pest) 

Prague, Czechoslovakia (Radio 
Prague) 9585, 6170, 6105, 6055 

Warsaw, Poland (Radio Warsaw) |9525, 6025 

Montreal, Canada (Radio Can- . 
ada) 5 (CHOL 

Sofia, Bulgaria (Sofia Calling) 9700: 

Stockholm, Sweden (Radio Swe- 
den) 

Cape Haitien, Haiti (The Evan- 
gelistic Voice) —no broadcasts 
on Wednesdays and Thursdays /15400, 9656, 6105 

Brazzaville, French Equatorial 
Africa (Radio Brazzaville) 11970, 9625 

Berne, Switzerland (Switzerland |11865 (HERS), 9535 
Calling) (HER4), 6165 

(HER3) 


15175, 11735, 9540 


11910, 9833 


9620 


Oslo, Norway (Radio Norway)— 

on Sundays only 

Copenhagen, Denmark (The 
Voice of Denmark )—no English 

- on Sundays 

Quito, Ecuador (HCJB—The 
Voice of the Andes )—no broad- 
casts on Mondays 

Rome, Italy (Italian Broadcast- 
ing and Television System) 

Cologne, Germany (The Voice of 
Germany) 11795, 9640 

Warsaw, Poland (Radio Warsaw) |9525, 6025 

Hilversum, Holland (Radio Neth- 
erlands) 11950, 9590 

Hilversum, Holland (The Happy 
Station) — special program on 
Sundays only 

Port-au-Prince, Haiti (Radio 
Haiti)—on Thursdays only 

Brazzaville, French Equatorial 
- Africa (Radio Brazzaville) 

Montreal, Canada (Radio Can- 
ada) 


9520 (OZF) 


15115, 11915, 9745 
9575, 6010 


11950, 9590 
6192 (4VHW) 


11970, 9625 
11945 (CKNK), 
9585 (CKLP) 


Bucharest, Romania (Bucharest 
Calling) 

Prague, Czechoslovakia (Radio 
Prague) 

Guatemala City, Guatemala 
(TGNA) 

Madrid, Spain (The Voice of 
Spain) 

Copenhagen, Denmark (The 
Voice of Denmark)—no English 
on Sundays 


11937, 9570 

9585, 6170, 6105, 
6055 

9668, 5952 

9360, 6130 


9520 (OZF) 


11910, 9833 
9700 


FREQUENCIES (ke.) | 


115190 Spot 11720 . 


7: 
7: 
7: 
7: 
7: 
8: 
8: 
8: 
8 
8 
8: 
8: 
8: 


11:15-12:00 p.m. 


bean, Ps 
Berne, Swit. 
Calling) — 


11:15-12:00 p.m. |Madrid, Spai ay wore fi. 


11:30-12:00 p.m, 
12:00-12:30 a.m. 
12:15-12:30 a.m. 


12:15- 1:00 a.m. nal; Spain 7 te 


12:30- 1:00 a.m. 


TIME (EST) 


5:30 a.m. 
6:00 a.m. 
6:15 a.m. 
7:00 a.m. 
7:15 a.m. 
7:15 am. 
7:45 a.m. 
8:15 a.m. 
8:15 a.m. 
8:45 a.m. 
V2: :00 Noon 
! 
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10:00 p.m. 
10:00 p.m. 


10:00 p.m. 
10:15 p.m. 
10:30 p.m. 


11:00 p.m. 
11:00 p.m. 


11:15 p.m. 
11:20 p.m. 
11:30 p.m. 
12:00 Midnight 
12:00 Midnight 


12:15 a.m. 


42:15 a.m. 


12:30 a.m. 


Spain) 
Buchai. t, 
Calling) 
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den) — 
Brazzavill _ 
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Ware Poland | 


Warsaw. Poland 
Djakarte Indonesi 
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Rome, Italy 

Tokyo, Japa’ 

Prague, Czec ‘c.l.v ke 
Warsaw, Pola. : 
Moscow, USSR 


Montreal, Canada 
Warsaw, Poland 
Sofia, Bulgaria 
Stockholm, Sweden 
Brazzaville, French 
Equatorial Africa 
Montreal, Canada 
Paramaribo, Surinam 
(Mondays only) 
Berne, Switzerland 
Stockholm, Sweden 
Oslo, Norway 
(Sundays only) — 
Copenhagen, Denmark 
(Mondays only) - 
Moscow, USSR 


Rome, Italy 
Cologne, Germany 
Warsaw, Poland 
Hilversum, Holland 
__ (not on Sundays) © 
Brazzaville, French — 
Equatorial Africa 
Montreal, Canada ys 
Moscow, USSR | 


Bucharest, Romani. 
Madrid, Spain © 
Copenhagen; Denmark 
(Monday only) 
Sofia, Bulgaria 
Moscow, USSR 


Madrid, Spain 
Berne, Switzerland 
Bucharest, Romania 
Stockholm, Sweden 
Moscow USSR 
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9575, 6010 
11795, 9640 
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11937, 9570 
9360, 6130 
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A STRUCTURED APPROACH 
TO FIXING UP THOSE NICE OLD RADIOS 


Restoring a Power Supply — The National #697 “Doghouse”’ 


n reworking any old AC-powered radio from 

the 1930s and 40s, almost the first task to be 

accomplished is to be sure that the power 
supply is working. I say almost, since no circuit 
restoration work should be attempted before you 
have completely evaluated the set, done the nec- 
essary cleaning, determined its general state of 
repair, located the diagram, and established 
whether you actually do want to take on the job 
of redoing all the electronics. 

Since this is a column directed at the novice 
radio restorer, those of you who are conversant 
with reworking AC power supplies in old radios 
need read no further. But to the beginners I need 
to emphasize the absolute need to be sure that 
you have the B+ circuits free of shorts, and that 
the power supply is working properly. Let’s take 
a look at the situation in general and at one par- 
ticular power supply that ended up on my bench 


recently 


5 ir resistance checks on the B+ 
lines are consistent with the di lagram, and the 
power erin shows no signs of abuse, such 
as leaking ter or a burned smell. You have deter- 
mined that the circuit has continuity through the 


filter choke or speaker field coil, depending on 
the particular circuit, and that the bias resistors if 
any are not open. 

Line cords are a particular weak point in older 
sets; they are usually bad, must be examined very 
carefully, and probably need to be replaced. If 
you have a resistance line cord of the type that 
was used in the early AC-DC radios (identified 
by the fact that it has asbestos heat insulation and 
contains an extra “third” wire), that is a whole 
other story that can be discussed in some future 
column. 

Make sure that the power switch is good. Ifa 
continuity check shows a high resistance, and it 
won’t clean up, consider replacing it. You may be 
able to gradually reform the electrolytic filters so 
that they can take the 250-400 volts that was 
common in those days. However, and this is im- 
portant, it is not a good idea to trust these old fil- 
ters even if you can bring them to life. Most re- 
storers of these sets simply clip them out of the 
circuit and wire in small, new modern cartridge 
capacitors under the chassis, out of sight. This is 
a low-cost safety precaution, and could save a 
valuable transformer somewhere down the road. 


VOLTAGE DROPPINE Dells FOR. 
INSTETED AERE 


TYPE 697 POWER UNIT 


Schematic diagram of the National #697. Note added dropping and bleeder resistors (see text). 


AUTHOR’S ADDRESS: RR 1, BOXS5, HENRYVILLE, PA 18332 
e-mail w2dgb@enter.net 
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To do this I chipped away the 
tar overburden and then cut 
down through the stuff to isolate 
it from the choke, which ap- 
peared to be OK. Then the con- 
tainer was heated (I used a 
propane torch) until I was able 
to pull the transformer out of the 
can. I found that a transformer 
from a defunct Hammarlund 
HQ-129X fitted in the hole, and 
since its filament and high-volt- 
age windings should be able to 
handle the demands of an HRO, 


Inside of the power supply with replacement parts in place. Burned- | felt I was in business. 


out original transformer sits next to it. 


This National #697 “doghouse” power supply 
showed up on my bench recently. Although it is 
an external power supply, intended for use with 
the famous HRO communications receiver, its 
circuitry is similar to that of the built-in supplies 
you’ll probably be working with. With its signs 
of considerable abuse and prior work, it is a good 
example of the problems you might encounter. 
The black-crackle case was spotted with green 
paint and the 115/230-volt primary switch was 
missing. But since they don’t make these “dog- 
houses” any more, it is not a good idea to trash it 
when it can be restored to operating condition 

In working on a considerable number ed ace 
697s and similar National power ee ove 
the years, I have yet to find one where the 5 0. 
plus-year-old filter capacitors were useable. 
When it was obvious that the three capacitors 
couldn’t be restored, the can was disconnected, 
left in place for historical reasons, and a new can 
fastened in place with a cable tie. I also routinely 
put a one- or two-watt 100 K ohm bleeder resis- 
tor across the output as a safety measure. Why 
National never did this is unknown. Reasons of 
economy? 

I next rebuilt the primary circuits by adding a 
115/230 V changeover switch and replacing the 
line cord. I slowly applied power with the rectt- 
fier tube out, and quickly established that the AC 
voltages at the tube plates were substantially un- 
equal. Hating the thought of what might come 
next, I plugged in the 80 rectifier and again 
slowly applied primary voltage through the 
Variac. Sure enough, the transformer, imbedded 
in tar along with the filter choke, was defective, 
probably as a result of someone firing it up with 
aged, defective filters. It would have to be re- 
placed. Now it was obvious why the primary had 
been disconnected. (Another National economy; 
no fuse.) 
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However, the output voltage 
under load (I plugged in a work- 
ing receiver) was over 50 volts too high, and it was 
necessary to put a 330-ohm 10-watt resistor in se- 
ries with the filter input. (If you run into this not- 
uncommon problem, you can determine this value 
by trial and error, or by a simple calculation using 
Ohm’s Law. Just be sure that the resistor wattage 
is adequate to handle the current and voltage drop.) 
This worked, the output voltage under ioad was 
down to the specified 250 volts DC, and the “dog- 
house” was ready for the finishing touches. 

A ee regarding replacement transform- 
ight be in order here, since they are some- 
ae nes difficult to find. One source is 2 “parts” 
chassis ihat has.a similar number of Etabes ob the 
sanie filament voltage. Another is te search the 
catalogs from companies such as ene Elec. 
tronic Supply. The Internet and its vast resources 
can also be an invaluable tool. 

The replacement transformer was fastened in 
place with some globs of rubber cement. Then 
the cabinet was cleaned by picking off the green 
paint splatters and misting it'with a glossy black 
spray paint. The label was cleaned and given a 
coat of wax, missing hardware supplied, and the 
job was done. The only drawback to this partic- 
ular restoration was that the unit now works only 
on 115 VAC, as the replacement transformer 
doesn’t have a dual primary. Since the change- 
over switch is gone, and the label is altered, 
hopefully a future owner will realize the situa- 
tion. (NOTE: I also attached a tag to the line cord 
summarizing the work done.) 

This was an extreme case because as the trans- 
former was not only bad, but it was sealed inside 
tar, typical of many of the early radio power 
packs. However, the end result was a restored 
National power supply. These are becoming rar- 
ities, and if the idea of preserving a piece of our 
technological history doesn’t appeal to you, take 
a look at the current prices on E-Bay! 1} 


veniron AT-iK Antenna Tuner | 


Hy 
mH 
br 


Tries ie } 2a gs } 
ra aR ml AK he 
pare! aig Re 143 Feey 
4 ¥ 
Sen =i Aas 


When propery sdjusted, We AT-TK will tune oul icad reactance 
to 50-70 ohms. A heavy duty 2 core balun is onticnal, 
feediine may be craperly uinied to the « 

single wire, balanced feed, and coax + ae fea 


Pa acanken me 
na systems can be Uses ith the ATK, 


although evarything from bedsprings to rainguters ancl toymagouts h Nee 
Tron 4 The unit allows frant pare: ow iste of yuur antennas, plus tunes DyviGeoe: 
é A pe Tir 2 Pbess ~ Finy D Hi PY £ my + hms Pe es, ae 
OY SWE © QSition allows ase ni nstailation CPt ek du MIT (im: AUT S SU ee 


te U0 Watts P PEP SSE (both measured inp 
Lan all-metal tightly shies "dba at inated c 


Fo 


Power handing 9 capabil? ity of the AT-1K is 1 KW 
input to the final amplifier). The unit is compact b 
weighs in ai less than 7 pounds. 


SOC | 


1% — bony. i wa io ae ca ee 
Ee REY: bir ry { Onn Wy PEP inout tv tas Pars PUT 
Matering: Meaialive forward sower j 


Antenna Swit ca Mite ws coax bypass 


«load may en! 


pagar ‘ zy. Pare tt 
4 é a 4 f 
* cerics ‘4 
z a" 
< F ae 
ase arin 3 4 et tied F ee Boe WE 
t ' tuys, pales ih © ie e Ls = 
reg ede, * 7 
Thome 4c pan t TEXTE TRV S + 
wm ; A) URS SS i 
r é $ -« 
4 Cp it ue te fh yn i ’ 2 ay a5 tye ag . 
PS os Ee res WY i fe eke 


MS TOT UNO wo Soe) iy other words a ea; (Ysa 1: BTS ee ee 


lage b 
+ 2 Pa 
bd py? y hee 
' 4 be i 
ges 
weg eye "242 nied 
 NApeed § } 
¥ 
oe & 
“ * ‘ay os “ : 
Peta ao ee BED Gees Od 


D.K. OWENS 


SOPs FOR THEW 1)=141 


estinghouse introduced the WD-11 
tube in 1922 for their Aeriola, Sr. 
(Model RF). They needed a tube which 
could be heated with dry cells instead of storage 
batteries. The WD-11 was also used in the RS, 
Regenoflex, Radiola X, Radiola HI and Radiola 
III-A, sets made for RCA by Westinghouse. The 
development of this tube is well documented [1]. 

General Electric developed the UV199 tube in- 
dependently, with the same objective of economi- 
cal dry cell operation. The UV199 was introduced 
in 1923 with the Radiola IV. Its characteristics 
were similar to the WD-11 except for the filament 
demand of 3.3V/.06A vs. 1.1V/.25A for the WD- 
11. Besides its filament economy, the UV199 was 
also more robust and less microphonic. 

The filament structure of the WD-11 is notori- 
ously delicate. When a filament burns out, it may 
flop against the piate applying B+ to the filament 
circuit with disastrous results [2]. RCA chose the 
UV or UX199 for subsequent superheterodyne 
and regenerative re ratus usi 
the WD-11 was 
came obsolete so quickly 
vice Bulletin #6 (Dec. 11, 1925) showing 
how to convert the Radiolas I] and I-A to 
UX199 and UX120 tubes [3]. 

Westinghouse issued the WD-12, a UV- 
based version of the WD-11, in 1923. It 
was replaced by the UX-based WX-12 in 
1925 for converting storage battery sets to 
dry cell operation. The Crosley “Pup” ap- 
pears to be the only radio factory-designed 
for the WD- or WX-12. The WD-11 and 
WX-12 were dropped from the official 
RCA product line in 1933 [4]. 

Those who want to play these early sets 
have a tube problem. RCA quit stocking 
WD-11 tubes 70 years ago. Today they are 
prohibitively expensive, being worth more 
than the radios using them. Because of 
their value, those who have WD-11s are reluctant 
to put them into service. 

UX199s can be used per the RCA bulletin. 
Adapters are still around, but both are quite ex- 
pensive. The 864 (VT-24), developed for aircraft 


Ser- 


use, 1s a popular substitute because it has the 
same filament requirements and similar charac- 
teristics, but is also now quite expensive. 

The Type 30 has been used as a substitute, but 
is both expensive and requires an oddball fila- 
ment voltage. Another substitute is the Loctal 
3D6, a beam pentode, connected as a triode and 
used with an adapter. Its filament requirements 
are similar to the WD-11. Miniature pentodes 
(1L4, 1S4, 384, 3Q4, 3V4) used in the same man- 
ner have also been described [5]. 

Another elegant solution is to use a miniature, 
wire-lead 5676 in a WD-11 base. A silvered test 
tube can be fastened over it over it to give the ap- 
pearance of a WD-11. 


Testing Possible Substitutes 


I decided to carry out some tests on possible 
substitutes that would be cheap, plentiful, func- 
tional and resemble the WD-11. A look at the tube 
manual uncovered the following possibilities: 

The first four tubes are shown for comparison 
purposes only. Types 1G4, 


good candidates due te their high cest 


three turned out to be good possibilities. Charac- 
teristics of the triode-connected 1Q5, 1A5 and 
1LA4 are not listed in tube manuals and had to be 
measured. The 1Q5 is a beam power tube and the 
1AS5 a power pentode. The 1LA4 is a 1A5 witha 
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Plate Current vs. Grid Bias 
Ep = 90V 


Fig. 1. Transfer characteristics of the WD-11, 864 
sible substitutes. 


Loctal base. The characteristics of the other 
tubes were taken from the tube manual. 

RCA recommends that the Radiola III-A be 
operated with 22.5V on the detector and 90V 
with -4.5V bias on the three amplifier tubes. Ac- 
cordingly, the transfer characteristics of the WD- 
11, 864 and the possible substitutes were exam- 
ined at Ep = 90V. 

Fig. | shows the results. The WD-1!1, 1Q5 and 
1A5 have long, linear transfer curves. The 864 
and 1LE3 have a much narrower operating 
range. Ihe steeper slope of the 1Q5 and 
1A5/1LA4 reflect their higher transconductance. 
All the tubes have similar amplification factors 
(u) except for the 1LE3 which is nearly twice 
that of the others. 


Making aWD-11 Base Template 


Because of the unique WD-11 base, 
substitutes must either be re-based or pro- 
vided with adapters. Re-basing yields good 
looking results, but when it’s time to re- 
place the tube, you have to do everything 
all over again. Adapters are easier to make 
and use and involve less risk to the tubes. 
When the tube is worn out, just plug in a 
new one. There are some adapters sold 
commercially, but they are expensive. 

You can make your own adapters at very 
little cost using old 4- or 5-pin bases from 
dud tubes. These should be the small, 1" 
diameter bases. It is easier to drill new holes 
in 4-pin bases, but 5-pin bases can also be 
used. A template will simplify your work. 

The WD-11 pin layout is shown in Fig. 
2. The template was made from a scrap of 
4" thick Plexiglas about 2" square from the 
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local glass shop and a similar piece ot 
Bakelite from an old radio panel. Lay 
out the pin locations on the Plexiglas 
as shown. Use a sharp scribe and be 
accurate. Drill one %s" hole and three 
4" holes where indicated. If you spot 
the holes first with a center drill, the 
main drill will run true. A drill press 
is essential for precision. Also drill a 
4" hole at the center of the pin circle 
for later use. 

Now, clamp the Plexiglas and 
Bakelite pieces together and drill two 
holes near opposite corners for bolts 
to hold the two parts together. Bolt 
the parts together and, using the cen- 
ter hole as a guide, drill through the 
Bakelite with the 4" drill. 

This hole in the Bakelite is the pilot 
hole for a 14" hole saw which you 
will next use to make a hole in the Bakelite to fit 
the tube base to be adapted. This hole may need 
a little filing or sanding to get a snug fit. Fig. 3 
shows the template and Bakelite bolted together. 


Making a WD-11 Base 


Remove each of the existing pins on your tube 
base by holding it with pliers so it can’t rotate 
and drilling away the flange from the inside. 
When the flange is removed, the pin will pull out 
easily. Use a drill of the correct diameter to re- 

ge without removing any Bakelite. 
Scrape 4 old cement out of the base. Insert 
the base into the template so the bottom is 
against the Plexiglas. You can now easily see 
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Fig. 2. Layout of drilling template for WD-I1 base. 
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Fig. 3. Completed template assembly with Plexi- 
glas and Bakelite pieces bolted together. 


how to position the base so that the new holes 
will lie between the old holes. 

Drill a %s" hole in the base using the hole in 
the template to guide it. Insert a small piece of 
%e" rod through both template and base to pre- 
vent slippage and drill the three %" holes and one 
%s" hole. The new pins are made from thin-wall 
brass tubing in %s" and 4" diameters from a 
hobby — This tubing 1 is jon Si ter, while 


obing tition ieee: the Sdpates store. It gives a 
rolled edge at the cut which makes insertion and 
soldering easy. The best way to insert the pins in 
the base is to chuck them in your.drill press and 
use the press to push them in. Make two %-long 
collars to use as depth gauges. Drill one to slip 
over the /%s" pin and one to slip over the %" pins. 


1A5/105 ILA4/1LE3 


BOTTOM VIEW 


Fig. 4. Wiring diagrams for adapters. See text for func- 


tion of resistor “R.” 
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I made these from tubular spacers. 

Start the brass tubing into the base by lightly 
tapping it with a small hammer. Then slip on the 
collar and press the tubing into the base until its 
end is flush with the end of the collar. Watch it 
closely to be sure it goes in straight. Now your pin 
will protrude the correct distance from the base. 


Fabricating Adapters 


The sockets I used to make adapters for the 
substitute tubes came from the junk box. They 
were the molded Bakelite kind with molded-in 
mounting plates. The diameter below the plate is 
about one inch so they fit snugly into the bases 
with just a little filing. Cut off the mounting ears 
with tin snips, but leave the rest of the mounting 
plate in place. Wiring of the adapter will depend 
on the type of tube you are using as a substitute. 
Diagrams for the 1LA4/1LE3 and 1A5/1Q5 are 
shown in Fig. 4. The resistor across the filament 
connections needs explanation. 

Volume in these old sets is controlled by vary- 
ing the filament voltage through a rheostat. It is 
sized for use with 0.25A tubes. Because the sub- 
stitutes draw only 0.05 to 0.1A, the rheostat will 
have little effect on filament voltage and the set 
will run wide open with no volume control action. 

For substitutes to behave like WD-1I1s, they 
must draw similar filament currents. The /-watt 
resistor, R, shunting the filament increases the 
total circuit current to about that of a WD-11. This 
will give good volume control action. R should be 
6.8Q for the 1Q5 and 5.1 for all other tubes. 

Connect the resistor between the filament lugs 
on the socket and solder wires to them and to the 
grid and plate lugs. The wires can be bare except 
the one from the plate (or grid depending on how 
you orient the socket with respect to the base). 


This wire needs to be insulated where it crosses - 


over the socket. Guide the wires through 
the pins in your WD-11 base, seat the 
socket firmly in the base and solder the 
wires to the pins. 

Drill two small holes on opposite sides 
of the base into the edge of the socket. 
Make sure that the holes go between 
socket pins. The diameter of the hole will 
depend on the size of the self-tapping 
screws you use to fasten the socket to the 
base. It is a good idea to experiment on 
some scrap Bakelite before drilling the 
sockets. 

I use #0 x 4" or #1 x 4" screws. Using 
a larger drill, enlarge the hole in the base 
shell so that the screw passes freely. Do 
not drill into the hole in the socket edge. 
Insert the screws to hold the base and 
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socket together. Don’t overtighten them or you 
may crack the shell. 

Fig. 5 shows (A) a WD-11 tube, (B) a re- 
based 864, (C) a 1LE3 in its adapter, and (D) a 
1A5 in its adapter. The superficial resemblance 
of the substitutes to the WD-11 is obvious. De- 
tails of the adapter construction are also visible. 


Testing the Substitutes 

A Radiola III-A was equipped with WD-11 
tubes and its operation studied. This set has 2 
sections: a regenerative detector and an AF am- 
plifier followed by a push-pull! second audio oUt- 
put stage. There is provision for headphones 
after the first audio stage and each section has its 
own filament rheostat. 

Because of the various interacting adjust- 
ments to be made for proper reception, there 
could be no “standard” setting for comparing 
tubes. so the test was subjective. In each case, a 
weak station was tuned in and the positions of 
the filament and regeneration controls noted at 
the settings for loudest volume and best sound 
quality. The position of the regeneration control 
at which oscillation occurred was also noted. 

The set was operated with 22.5V on the de- 
tector and 90V on the audio amplifiers with 
-4.5V bias. The filament supply was 1.5V. A 
voltmeter was connected across the filament pins 
so as not to exceed 1.1V for the WD-11s. At 
first, only the “front” half of the set was operated 
(detector + first audio) with headphones. 

Using WD-11s, the set was adjusted for best 
volume and sound. Then the WD-11s were re- 
placed first with 1LE3s, then with 1A5s, and the 
set re-adjusted for optimum reception in each case. 

You'll recall that the 1LA4 is electronically 
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identical with the 1A5. 

The 1LE3s were rather touchy. 
Oscillation onset occurred at a 
much lower setting of the regenera- 
tion control and the filament control 
had to be reduced to avoid distor- 
tion. Nevertheless, performance 
was satisfactory and quality was ac- 
ceptable. The volume was louder 
because of the higher u of the 1LE3. 
The 1A5s also oscillated at a 
lower setting than WD-I1s and 
required reduction of the filament 
voltage, but overall performance 
was much smoother than the 
1LE3 and distortion was less at 
high volume. 

A horn speaker was then con- 
nected to the second push-pull 
audio stage and the filament rheo- 
stat turned on. There was a noticeable tendency 
for the 1LE3s to distort at high volume levels, but 
satisfactory room-level sound could be achieved 
with filament adjustment. As before, the 1AS5s 
were smoother and more like WD-11s in opera- 
tion. Distortion was less; room-level sound was 
easily achieved. In all cases, volume control ac- 
tion was as good as with WD-1 1s. 

After similar tests were done with 1QSs, it was 
found that there was little perceptible difference 
in the performance of LASs, 1Q5s and 1LA4s. In 
conclusion, | prefer the 1A5 or 1Q5 for a substi- 
tute. They are cheap and available and perform 
very much like the WD-11. The 1LA4 works just 
as well, but is a bit more expensive. If you hap- 
pen to have some 1LE3s on hand, however, they 
are also functional and will do the job. @ 
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